Gunshot Wound of the Lumbar Spine; Injury to the Cauda Equina; Destruction of the Pelvic Autonomic Nerves; Paralysis of the Large Intestine and Rectum; Recurrent Attacks of " Intestinal Obstruction." By E. G. FEARNSIDES, M.D. PRIVATE F. J. A., aged 25. Shrapnel injuries to the lower lumbar region, June 22, 1915. Immediately after the injury the patient completely lost power at the left ankle, knee, and hip, developed considerable weakness of the right lower extremity, became unable to pass water, and complained of severe pain in both buttocks, in the back of the left thigh and calf, and in the left ankle and foot. He was seen on June 24 by Lieut.-Col. Gordon Holmes. A wound of entry was found 1 in. below the margin of the iliac crest and 2 in. behind the left lateral line. The right lower extremity had almost completely recovered, but the patient was unable to move either the left ankle or foot; at the left knee extension was unimpaired but flexion was feeble, and at the left hip both extension and flexion were powerful. The left knee-jerk was abolished, the right obtained. Neither ankle-jerk could be elicited. The right plantar response was flexor, but on the left side the toes were *stationary. There was no complete loss of sensation to prick or touch on the right leg. On the left, to prick there was complete loss over the -roots lumbar 5 and sacral 1, 2, 3, 4, 5, and coccygeal, and to touch complete loss over lumbar 5 and much diminution over all the sacral roots. On June 26 Colonel Sargent operated. The track of the shrapnel -was followed in front of the spinal theca between the bone and the ligaments, but the missile was not found. The bone and theca appeared healthy, and the spinal membranes were not incised.
On July 1 suprapubic drainage for a foul cystitis and cellulitis of the penis was performed.
On July 17 he was transferred to the Hospital for Epilepsy and Paralysis, Maida Vale, and came under my care. At that time the wound of the back, the suprapubic drainage wound and the penis were extremely septic and surrounded by cellulitis. On the left side of the sacrum was a large bed-sore, and over the head of the left fibula was a pressure sore. The skin over the sole and dorsum of the left foot sweated freely and was covered by sudaminous vesicles. The patient was totally unaware of and was completely unable to control the passage of urine and fieces. Power at the right ankle was diminished, but all movements at the right hip and knee could be carried out. Movements at the left ankle and of the left toes were impossible, at the left knee they were feeble, at the left hip more powerful. The left foot was dropped. The small muscles of the left foot and left calf were flabby and wasted. The patient complained of spontaneous pain shooting down the front of the left shin, in the back of the right buttock, thigh, calf, and in the right foot, and of slight " tightness " in the lower abdomen and back. At the sites of these abnormalities of sensation the patient said the skin was " tender," and on examination over-reacted when potentially painful stimuli came into contact with these abnormal portions of skin. Over the sacral roots on the left side total anmesthesia& to all forms of testing (prick, touch, temperature, the vibrations of a fork, &c.) was present. On the right side, over the corresponding distribution of the upper three sacral roots, diminution in sensibility only was present, but the perineum and the saddle-shaped area around was completely insensitive to prick, light touch, and temperature. The right knee-jerk was obtained, the left was abolished. Neither anklejerk could be obtained. A plantar reflex on the left side was not. obtained, on the right a general drawing away of the whole leg without any movement of the toes was elicited. The bulbo-cavernosus reflex was abolished. All the abdominal reflexes were obtained. The anus. was patulous and totally insensitive to contacts and stretching. The patient could not feel the insertion of the, catheter.
Between July 17 and August 24, although the signs of nervous. interference did not alter materially, the patient's general condition improved strikingly. The various wounds became clean, and the sacral bed-sore and the pressure sore over the head of the left fibula began to heal. The temperature and the rate of the ulse fell to normal.
A catheter was passed four times daily, and the bladder washed out.
The stools were regular, small, and fluid.
On August 24 the patient complained of indefinite abdominal discomfort, chiefly located in a tender area in the right lower quadrant.
He became restless and irritable. On August 25 the pulse-rate rose from about 80 to 130 beats per minute, the fongue became furred, and the abdomen distended. On the evening of August 25 he had Diagram of the interferences with sensibility during the quiescent periods. The areas of skin totally insensitive to prick, wool, deep pressure, temperature, &c., are lined, whilst those showing " over-reaction," with some raising of the stimulus-threshold and general diminution in acuity of sensation, are stippled. A is a small, well-healed scar, possibly the point of exit of a piece of shrapnel.
B is the large wound of entry, now firmly healed. C and D are linear scars 4i in. and 10 in. long resqectively of the operations performed in France; a laminectomy of the second and third lumbar vertebrae has been performed. E is a region of the back of the right thigh where the anaesthesia is subtotal. The arrows on the diagram point in the direction of increasing sensory interference. On the left leg and over the right buttock at F there is a total inability to appreciate prick, cotton wool, heat, cold, and deep pressure. At G, on the back of the right calf and over the front of the left shin, characteristic " over-reaction with loss " to potentially painful stimuli is present. H, vibrations are still appreciated on the right sole, but the stimulus evoked is weaker and of shorter duration than it is on the more proximally placed segments of this extremity. On the left sole vibrations are not appreciated. I, the penis and urethra are totally insensitive to prick and to tension. bilious vomiting three times in small quantities. The urine this day contained little pus, a trace of albumin, and was acid. On August 26 he was worse. The abdomen had become distended, and on examination was rigid in both iliac fossme. Vomiting continued. On August 27 he vomited eight times, passed no motion, looked ill with " abdominal facies." On the evening of this day Mr. Blundell Bankart operated.
Diagram of the interferences with sensibility at the height of an attack. The areas of skin totally insensitive to prick, cotton wool, deep pressure, temperature, &c., are lined, whilst those which show "1 over-reaction " to potentially painful stimuli are stippled. J, during the attack segmental areas of tenderness on the abdomen and back appear; on the right side these seem to correspond to thoracic nerves 9, 10, 11 and 12, and on the left to thoracic nerves 10, 11, and 12. In these areas no loss of sensibility can be determined, and the threshold to the potentially painful stimuli is not raised. These areas of tenderness thus differ from those at G, where sensory loss and II over-reaction" occur together. Moreover, after the attack, this trunk tenderness disappears.
A gridiron incision was made in the right iliac fossa. The appendix appeared norlual, and the peritoneum everywhere was healthy. The large intestine, and more especially the transverse and descending colon, was distended. The cecum contained much gas. In the lower portion of the small intestine a large number of nodules about the size of a chestnut were felt. These were found to be faecal in nature. No further operative interference was attempted, and the abdomen was closed. After the operation, by means of enemata administered with a long tube and mechanical "digging," a large number of faecal accumulations were brought away. On the relief of the bowels by these means the patient's general condition rapidly improved, and the rate of the pulse and the temperature fell.
Since this operation the various wounds and pressure sores have healed, and the patient has regained the power of walking. On September 10, October 9, and November 23 three further attacks of " pseudo-obstruction " were witnessed. Each was marked by abdominal discomfort referred to the lower abdomen, and accompanied by referred pain-tenderness over the distribution of the eleventh and twelfth thoracic roots on both halves of the abdomen, distension of the caecum, colon, and, to a less extent, of the small intestine, rigidity of the lower abdominal muscles, repeated vomiting in small quantities, faecal in the later stages, tachyeardia, pyrexia, and the general picture of an " acute abdomen." Each attack was relieved by the passage of masses of faecal accumulations, and each occurred after a period in which the bowels were acting apparently normally as regards frequency, quantity, and appearance of the stools.
Comments.-In this case we then have evidence of a lesion of the cauda equina affecting on the left side the coccygeal and sacral roots, and to a slighter extent the fifth lumbar, and on the right the coccygeal and the fifth, fourth, and third sacral roots, and to a slighter extent the first and second sacral, but no evidence of any injury to the conus medullaris of the spinal cords The urine, which on admission was loaded with pus and albumin, since the middle of August has remained fairly normal; it is now acid, free from albumin, and on culture and to microscopic examination yields only staphylococci. The kidneys at the time of operation were not enlarged and have never been palpable, and no enlargement of the spleen has ever been detected. The feces have been examined on several occasions for pathogenic microorganisms, but none has been found. Before proceeding to France the patient was inoculated against typhoid, and his serum now agglu-tinates typhoid bacilli in dilutions of 1 in 256, but does not agglutinate either paratyphoid A or paratyphoid B, or Shiga's bacillus; on the other hand, an incomplete agglutination to Flexner's bacillus 'in a dilution of 1 in 32 is obtained (Dr. L. Rajchman). The intestines, as shown by Gaskell and others following him, have a double nerve supply-(1) from the sympathetic outflow in the nerve-roots thoracic 8, 9, 10, 11,-and 12 through the splanchnic nerves; (2) from the cranial or sacral outflows. The vago-accessory autonomic fibres supply the whole of the intestinal tract above the transverse colon, whilst the pelvic splanchnics supply the descending colon, sigmoid, and rectum. The pelvic autonomic outflow proceeds from the post-plexic portion of the sacral region of the spinal cord, and in this region we have in the case under consideration unequivocal evidence of gross injury. Most of the afferent fibres from the lower portion of the intestine run to the posterior root ganglia with the sympathetic fibres, and in this case they have not been destroyed, for distension of the intestine has always been accompanied by the development of referred pain, tenderness along the distribution of the ninth, tenth, eleventh, and twelfth thoracic nerves.
